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Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including 
the fee set forth in 37 CFR 1.17(e), was filed in this application 
after final rejection. Since this application is eligible for 
5 continued examination under 37 CFR 1.114, and the fee set forth in 37 
CFR 1.17(e) has been timely paid, the finality of the previous Office 
action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 11/20/03 has been entered. 

The amendment filed 11/20/03 amended claims 1, 10, 16, 34 and 36. 
10 Claims examined on the merits are 1-28 and 34-43 which are all 

claims in the application. 

The text of those sections of Title 35, U.S. Code not included in 
this action can be found in a prior Office action. 

Claim Rejections - 35 USC § 112 
15 The following is a quotation of the first paragraph of 35 U.S.C. 

112 : 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with 
2 0 which it is most nearly connected, to make and use the same and shall set forth the 

best mode contemplated by the inventor of carrying out his invention. 

Claims 1-28 and 34-43 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description 
25 requirement. The claim (s) contains subject matter which was not 

described in the specification in such a way as to reasonably convey 
to one skilled in the relevant art that the inventor (s), at the time 
the application was filed, had possession of the claimed invention. 
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Adequate support is not found in the specification for reciting 
"bridges are generally non-reactive with other bridges" in claims 1, 
16, 34 and 36. Applicants refer to page 6, lines 7-13, as providing 
support. However, this section of the specification discloses that 
functional groups of the bridges are generally non-reactive with other 
bridges, and not that bridges are non-reactive with other bridges. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 3 5 U.S.C. 

112 : 

The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the applicant regards as his 
invention . 

Claims 1-28 and 34-43 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out 
and distinctly claim the subject matter which applicant regards as the 
invention. 

The recitation, "the bridges are generally non-reactive with 
other bridges", is uncertain as to meaning and scope. It is uncertain 
as to an amount of non-reactivity required and reactivity excluded by 
the term "generally". This term is vague, and its metes and bounds 
are relative and subjective. Additionally, it is uncertain as to 
bridges that are other bridges the bridges are generally non-reactive 
with. The claims appear to be requiring a plurality of bridges to be 
non-reactive with another plurality of bridges. 



* 
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Claim 1 is confusing by not having clear antecedent basis for 
"the bridges" in line 3. Line 2 recites u a bridge molecule" which 
requires only one bridge molecule. 

Claim 10 is unclear how it further limits claim 1 by requiring 
5 the linkers to be active with respect to the tissue since in claim 1 
the linkers are bonded to the tissue. How can inkers be active to 
tissue after being bonded to the tissue? If the linkers are active 
before bonding to the tissue, this is inherent, or otherwise the 
linkers would not bond to the tissue. 
10 Claim Rejections - 35 USC § 103 

Claims 1-28 and 34-43 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ogle et al (5,958,669) in view of Yang et al 
(5,935,168) for reasons in the previous office actions of 5/20 and 
10/27/03 and for reasons herein. 
15 The claims are drawn to tissue containing linkers bonded to 

tissue and bridge molecules bonded between two or more of the linkers, 
to a method of crosslinking tissue to prepare the tissue having 
linkers and bridge molecules, to tissue containing modified sites 
having bridge molecules bonded to two or more of the modified sites, 
20 and to a method of crosslinking tissue to prepare the tissue having 
modified sites and bridge molecules. In all these embodiments, the 
bridges are required to be generally non-reactive with other bridges. 

Ogle et al disclose crosslinking tissue to fix tissue by reacting 
the tissue with glutaraldehyde . 
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Yang et al disclose crosslinking tissue with glutaraldehyde , and 
then reacting with a diamine followed by reacting with additional 
glutaraldehyde (col 1, line 43 and claims 8-10) . 

After reacting with glutaraldehyde as disclosed by Ogle et al, it 
5 would have been obvious to react with a diamine and then with 

additional glutaraldehyde as suggested by Yang et al . This will 
result in the diamine being a linker and the glutaraldehyde being 
bridge. Additionally, after initially crosslinking with 
glutaraldehyde some free aldehyde groups will remain that will react 

10 with the diamine and result in the glutaraldehyde being a linker and 
the diamine being a bridge. The aldehyde groups of a glutaraldehyde 
with not react with other aldehyde groups of another glutaraldehyde, 
and the amine groups of a diamine will not react with amine groups of 
another diamine. This will result in a bridge not reacting with 

15 another bridge. 

Response to Arguments 

Applicant's arguments filed 11/20/03 have been fully considered 
but they are not persuasive. 

Applicants urge that Ogle et al and Yang et al do not teach 
20 glutaraldehyde as a linker and bridge molecules that are different 

from the linker. However, the invention as broadly claimed in claim 1 
and other dependent claims does not require glutaraldehyde as a 
linker. In these claims, the linker can be a diamine and the 
glutaraldehyde a bridge as clearly results when reacting with a 
25 diamine and glutaraldehyde in Yang et al . As to dependent claims that 
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may require glutaraldehyde as a linker, some aldehyde groups would 
remain free after crosslinking in Ogle et al and the diamine would 
react with these free aldehyde groups to result in glutaraldehyde 
being a linker and the diamine being a bridge. This is supported by 
5 the specification disclosing (page 24, lines 21-22) that the linker 
and bridge molecule can be applied to the tissue sequentially. If 
both ends of glutaraldehyde react with tissue as asserted by 
applicants, then this embodiment will not work since the tissue is 
contacted with the glutaraldehyde in the absence of the bridge 

10 molecule as in Ogle et al and Yang et al . The fact that this 

sequential embodiment works supports that some free aldehyde groups 
will remain after crosslinking tissue with glutaraldehyde as disclosed 
by Olgle et al and Yang et al . 

Applicants urge that free aldehyde groups will not remain after 

15 crosslinking as disclosed by Ogle et al since Ogle et al selected 

glutaraldehyde oligomers of a size to span the gap between sites to 
fix the tissue. However, the glutaraldehyde oligomers of Ogle et al 
can contain oligomers of 3 monomers (col 6, line 37) which will be 
less than 25 Angstroms as disclosed in the present specification. To 

20 obtain a length of less than 25 Angstroms and preferably between 2 and 
10 Angstroms as disclosed in the specification (page 13, lines 5-7) 
would require screening as disclosed by Ogle et al . The claims do not 
require a different length linker than the glutaraldehyde of Olgle et 
al and Yang et al . Additionally, the glutaraldehyde oligomer of Ogle 

25 et al will contain glutaraldehyde monomer in combination with the 
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oligomer, and the monomer will also be within the Angstrom range 
disclosed in the specification. As is apparent from instant claim 24, 
treatment with the linker can be as long as one month. This is 
clearly a longer time than the 6 days used by Ogle et al (col 9, line 
5 6) . When treating with a glutaraldehyde linker, the present claims 
encompass fixing tissue in the same way as Ogle et al . As to Yang et 
al rinsing, the raising will not remove glutaraldehyde having one 
aldehyde group bound to tissue, and the other aldehyde group not bound 
to tissue and being free. 

10 Applicants urge that claims 34-37. require bridge molecules bonded 

to two or more modified sites of the tissue. However, this 
encompasses the embodiment shown by Fig 2 of Yang et al where 
glutaraldehyde bridges free amine groups of diamines reacted with 
activated carboxyl groups of tissue. The claims do not specify how 

15 modification is accomplished, and modified sites could be formed by 

reacting carboxyl groups of tissue with a diamine as disclosed by Yang 
et al . As to claims 35 and 37 that require modified sites to comprise 
aldehyde groups, this would encompass first crosslinking tissue with 
glutaraldehyde and then reacting with a diamine as in Yang et al . As 

20 noted, free aldehyde groups will remain after crosslinking, and the 
claims do not exclude activating carboxyl groups before adding the 
diamine. Ogle et al and Yang et al nowhere disclose that some free 
aldehyde groups do not remain after crosslinking. If applicants 
obtain free aldehyde groups after reacting glutaraldehyde with tissue 
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for one month, it would clearly be expected that free aldehyde groups 
will remain after reacting for 6 days as in Ogle et al 

In regard to a diamine being a linker and glutaraldehyde being a 
bridge molecule, applicants urge that glutaraldehyde is a known linker 
as taught in Ogle et al and Yang et al . However, neither of these 
references use the term "linker" when referring to glutaraldehyde. 
While crosslinking may inherently involve linking, reacting with a 
diamine as disclosed by Yang et al also inherently involves linking. 
Since the diamine links the tissue to glutaraldehyde, the diamine can 
also be considered a crosslinker. There is no recognition in the 
prior art that a linker function requires a crosslinking agent such as 
glutaraldehyde and that a bridging function requires a diamine. A 
linker is inherently a bridge molecule and a bridge molecule is 
inherently a linker. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to David M. Naff 
whose telephone number is 571-272-0920. The examiner can normally be 
reached on Monday- Friday 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Mike Wityshyn can be reached on 571-272- 
0926. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) 
system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for 
5 unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http: //pair- 
direct .uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free) . 



10 




■David M. Naff 
Primary Examiner 
Art Unit 1651 
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